A purpose-made video game was used to measure response time and moral alignment of in-game moral decisions, which were made by 115 undergraduate students. Overall, moral decisions took between 4-6 seconds and were mostly pro-social. Previous gameplay, in-game, and post-game experiences predicted in-game moral alignment. Real-life moral salience was not related to in-game decision-making. The implications of these results are discussed in the context of the demands of video games and in-game moral decision-making models.
Introduction
One of the distinct features of video games is their interactivity (Bowman, 2018; Tamborini & Bowman, 2010) . Recent research has suggested that interactivity is a process, involving the interaction between player and game (Bowman, 2018; Rutledge, 2013; Stromer-Galley, 2004) . Moral decisions in video games demonstrate this process of interactivity between player and game; many in-game moral decisions often require players to choose from options which effect in-game outcomes. Furthermore, it has been suggested that this interactivity leads to different requirements, termed as the 'demands' of video games, which are categorized into types of efforts: social, emotional, cognitive, and two types of behavioral; exertion and controls (Bowman, 2016 (Bowman, , 2018 Bowman, Wasserman, & Banks, 2018) . Hence, the demands of video games connect well to morality and has implications for in-game behavior, as real-life morality can be examined through components such as moral judgment and action (Haidt & Joseph, 2008; Narvaez & Rest, 1995) . Moral action could be related to the behavioral demands, especially the control demand (i.e., physically pushing a button to make a decision). Eden, Ewoldsen, Lee, and Beyea (2018) highlighted how physical demands are more than just pressing a button and can be behavioral affordances; which is how the individual perceives and behaves within games (i.e., the action[s] that can be taken, and how options are presented and sequenced). Previous methodological issues in moral decision-making research have been highlighted, for example, the accuracy of self-reported morality due to the gaps between moral judgment and action (American Psychological Association, 2015; Haviv & Leman, 2002) . The benefits of exploring in-game decisions are that behavioral demands/affordances can be directly measured (Eden et al., 2018; Hodge et al., 2018) .
Much of the previous research has used commercial games which can restrict aspects of the moral decisionmaking process and create biases, such as reward systems . Some previous research attempted to addressed this, with a modified version of a commercial game (Joeckel, Bowman, & Dogruel, 2012 , 2013 . Modifying commercial games allows for these preexisting games to be altered and adapted for research purposes (Elson & Quandt, 2016; Hartmann, Toz, & Brandon, 2010; Mohseni, Liebold, & Pietschmann, 2015) . However, there are still some limitations to modifying commercial games such as restrictions and biases. To further address some of these limitations, purpose-made games and Virtual Environments (VE) can be developed for research Hodge et al., 2018; Huskey, Craighead, Miller, & Weber, 2018) . A purposemade game is a game created to a specification for research, in this instance a theory driven bespoke game was developed in a game engine to measure and record in-game moral decisions . Game engines are well-suited for research as they provide complete control over the environment and the design of the game/VE (Lewis, & Jacobson, 2002) . The present study aimed to explore the results of the data collected from the purpose-made game and to understand the in-game moral decision-making process. Tamborini (2011 Tamborini ( , 2012 proposed the Model of Intuitive Morality and Exemplars (MIME) to explain the decision-making process with media, including video games. The MIME adopts the six Moral Foundations Theory (MFT) domains of: Care/Harm (C/H); Fairness/Cheating (F/C); Authority/Subversion (A/S); Sanctity/Degradation (S/D); In-group Loyalty/Betrayal (L/B); and Liberty/Oppression (L/O). These MFT domains are composed of virtues, triggers, emotions, and cognition; with moral decisions consisting of both intuitive and rational processes (Haidt, 2012; Haidt & Joseph, 2008) . The MIME suggests moral judgment happens through media activating and influencing the moral domains salience (importance and hierarchy). Then intuitive/automatic processing of the media takes place, unless in conflict (e.g., moral violation or competing domains), where reflective and deliberation processes are activated to try and resolve the conflict, but this does not necessarily lead to a change in decision (Tamborini, 2011 (Tamborini, , 2012 . This model draws on the dual-process theories; system 1, quick experiential, and system 2, slower rational (Hartmann, 2011; Kahneman, 2011 ). Tamborini, Bowman, et al. (2016, p. 13) highlight that research needs to develop a "dynamic understanding of in-game decisions." Hence, through synthesizing the research on MFT, MIME, with the demands of video games, creates much value for the research, helping to understand the context and the theories that underpin in-game moral decision-making. Thus, the contribution of this research aims to explore aspects of the in-game decision-making process within a purpose-made game.
Rationale
Time is used frequently in gameplay, such as requiring the player to respond with speed, as seen in fighting/beat 'em up games, and as a design feature, such as timers and countdowns (Palmer, 2015; Swink, 2009) . Sensory input to muscle response takes around 240 milliseconds (Swink, 2009) . Moral intuitive decisions have been suggested to take around 500-1500 milliseconds (e.g., Tamborini, Lewis, et al., 2016) , but there has been little research which has explored Response Time (RT) for in-game moral decisions. Furthermore, considering the dual-process theories (e.g., Hartmann, 2011) , RT could add valuable insight into the in-game decision-making process. Therefore, questions still remain around the players response times to in-game moral decisions: RQ1: How long do in-game moral decisions take?
Moral positioning or alignment can represent in-game behavior-how good, evil, or neutral the players have chosen to be (Triberti, Villani, & Riva, 2015) . Much of the previous research has focused on post-game effects including post-game moral behavior (American Psychological Association, 2015; Gollwitzer & Melzer, 2012; Saleem, Anderson, & Barlett, 2015) . Ellithorpe, Cruz, Velez, Ewoldsen, and Bogert (2015) highlighted the reciprocal relationship between in-game moral decisionmaking and post-game behavior, through the process of moral licensing, that is, the rationalisation of allowing immoral behavior due to previous good behavior. The results suggested that if participants perceived the gameplay to be moral this predicted more anti-social behavior post-game (Ellithorpe et al., 2015) . Other research has found previous gameplay experiences to be related to in-game behavior/experience such as players becoming morally disengaged in gameplay (Hartmann, Krakowiak, & Tsay-Vogel, 2014; Hartmann & Vorderer, 2010; Lange, 2014) . Joeckel et al. (2013) found enjoyment was related to presence for both US and German participants, and gaming experience for US participants. However, it would have been interesting to know if presence and previous gaming experience related to in-game moral decisions. Previous research has also shown some overlap between in-game and real-life morality wherein choices were suggested to mirror real-life morality and a "strong moral presence" was found in video games (Weaver & Lewis, 2012, p. 613 ). Hence, more research is needed to understand what factors predict in-game moral decision-making: RQ2: Which factors of real-life MFT domains, previous gameplay, in-game and post-game experiences, will predict in-game moral alignment?
Real-life moral salience has been suggested to relate to in-game choices, particularly, the C/H domain which has been suggested to be intuitive (Joeckel et al., 2012 (Joeckel et al., , 2013 Tamborini, Bowman, et al., 2016) . Joeckel et al. (2012 Joeckel et al. ( , 2013 also suggested that non-salient domains were related to amoral decision-making (without morality which can have connotations of immorality). Consequently, more research is needed to understand the connection between real-life moral salience and ingame moral choices:
RQ3: How will real-life moral salience relate to ingame moral choice and RT?
Method

Design
A mixed design quasi-experiment was used. The two dependent variables were the moral decisions from each of the 6 in-game MFT scenarios (see Appendix A):
1) The choices made (upholding/pro-social or violating/anti-social, for each in-game MFT scenarios). In-game moral alignment was calculated by subtracting violating choice from the upholding choice. A negative score equals more violating choices made and a positive score equals more upholding choices made.
2) RT was measured in milliseconds for each of the 6 MFT in-game decisions.
The predictor variables were divided into three groups real-life morality, previous gameplay, in-game and postgame questions (Appendix B).
Participants
115 undergraduate students took part and were recruited through opportunity and volunteer sampling (M age = 19.96; SD = 2.84). One participant withdrew during gameplay and thirteen were excluded for the following reasons: Moral Foundations Questionnaire (MFQ) exclusion criteria (two questions to measure inattention); leaving the room during the gameplay; and technical problems with the purpose-made game. This reduced the total to 101 participants. The majority reported a white background (78%), with the gender of the sample being 45% male. Ethical approval was obtained from the University's Research Ethics team, carried out within accordance of the University's Research Ethics Code of Practice.
Materials
The materials listed below in order of completion included the developed purpose-made game and the measures used in the questionnaire. The questionnaire was administered through an online survey tool, SurveyMonkey.
Pre-Game Questions
The MFQ32 created scores for each of the MFT domains and were calcu-lated from a 6-point scale: C/H = .69; F/C = .65; L/B = .71; A/S = .74; S/D = .84 (Graham et al., 2011) ; and L/O = .62 Appendix C) . These reliability alphas are only satisfactory/acceptable . It is acknowledged that the reliability scores have an effect on analyzing the data; therefore, calculating moral salience can support addressing this, as well as understanding the hierarchical structure of the MFT domains. Plus, moral salience has been suggested to underpin moral decision-making and was calculated by isolating both the highest and lowest scoring real-life MFQ domain(s) (Joeckel et al., 2012 (Joeckel et al., , 2013 . Hence, categorical dummy variables represented if the MFQ domain was salient or non-salient (Yes/No) which was identified by manually isolating participant's highest and lowest scoring domains.
Participants were asked questions about their previous gameplay (Appendix B), which included the following questions: plays video games (Yes/No); if they would describe themselves as a gamer (Yes/No); length of time playing (0-52.50 hours); years playing games (0-26 years); number of genres played (0-19); experience and ability (1 = Beginner/a little, to 7 = Expert/much).
Purpose-Made Game
Using the Unreal engine, the game was a 3D photorealistic first-person, role-playing game played on a PC. Each of the MFT foundations were represented by previously tested scenarios, located in separate rooms within the level (see Figure 1 ; Hodge et al., 2018) . Once participants had located the Non-Player Character (NPC), the relevant MFT scenario was presented, then participants selected one of the two choices presented, either uphold/pro-social choice or violated/anti-social choice. For more information on the design of the purposemade game, see Appendix A, Hodge et al. (2018) , and Hodge (2018).
Post-Game Questions
Participants were asked to select a preferred moral alignment in their previous gameplay (Good/Bad/Neutral) that were coded (Yes/No). Although a previous gameplay question, to avoid bias, participants were asked this after playing the purpose-made game.
Avatar attachment and empathy questions were taken from the Temple Presence Inventory and rated on the following scale: 1 = Not at all, to 7 = Very much ( . = 84; Lombard, Ditton, & Weinstein, 2007; see Appendix B) .
An adapted Game Engagement Questionnaire (GEQ), which consists of 19 questions ( = .85) and rated on the following scale: Yes = 2; Maybe = 1; and No = 0 (Brockmyer, et al., 2009) , was used to measure the level of engagement in the purpose-made game.
The Positive Affect ( = .88) and Negative Affect ( = .85) Schedule (PANAS-X) each contained 10 items, with the sub-measure Guilt score obtained from 6 items within the Negative Affect scale. The scale range included: 1 = Very slightly, to 5 = Extremely (Watson & Clark, 1999) .
The Tangram help/hurt task was used to measure post-game pro-social and anti-social behavior. Participants were led to believe they were assigning and completing tangrams puzzles with a (fictitious) participant and if the other participant could complete 11 tangrams in 10 minutes, they won a prize. Participants selected how easy or difficult they made the task. A helping score was calculated from the number of easy puzzles greater than one, with the same process used for calculating the hurting score for hard puzzles. A help/hurt score (Tangram alignment) was calculated by subtracting the helping from the hurting scores (Saleem et al., 2015) .
Procedure
Minor deception was used as participants were told the research involved decision-making, with the moral aspects of the research explained in the debrief. All data was collected in the laboratory in one session. Once the consent form had been signed the first questionnaire commenced (see Section 2.3.1). Then the purpose-made game was played in the lab. Once the game had finished participants completed the second questionnaire (see Section 2.3.3). Finally, the Tangram task was completed, followed by a debrief.
Results
To explore how moral decisions were made in a purposemade game, Table 1 shows that in-game moral alignment was more pro-social and upholding (5 out of 6 domains) with RT on average taking at least 4 seconds. L/B then F/C had the longest RTs, which could be due to the layout of the VE as these two scenarios were closest to the beginning of the level.
The RT data had a positive skew, therefore a reciprocal transformation was applied to reduce the effect of slow responses while keeping power in the data: inverting the data to the speed of the decision per millisecond (Whelan, 2008) . In-game moral alignment was significantly correlated with total decision time r = .25 (p = .013), suggesting the quicker the decisions, the more decisions which were upheld/pro-social. Independent t-tests on the speed of decision and choice made suggested that upholding/pro-social choices were significantly faster than violating/anti-social choices for the domains of: C/H with a large effect size; S/D with a medium effect size; and L/B with a small effect size.
RQ1: How Long Do In-Game Moral Decisions Take?
A repeated measures ANOVA was conducted on speed of decision with each of the in-game MFT domains. Greenhouse-Geisser values are reported as Mauchly's test of sphericity was violated 2 (14) = 50.90 (p < .001). Speed of decisions was significantly related to MFT domain F(4.15, 414.68) = 21.87 (p < .001) 2 = .18. Post Hoc Bonferroni test suggests that the domain of in-game L/B and F/C were significantly different (p = .015) and slower than the other domains.
RQ2: Which Factors of Real-Life MFT Domains, Previous Gameplay, In-Game, and Post-Game Experiences, Will Predict In-Game Moral Alignment?
To explore what factors predicted moral alignment three multiple linear regressions were carried out. Table 2 shows that participants on average have been playing video games for around 7 years, with 6 types of genres and 6 hours of gameplay a week. Over two thirds of participants reported playing video games and a third identified as a gamer. Most of the participants wanted to help in the Tangram task. Avatar attachment and empathy were at the midpoint of the scale. Participants reported more negative affect than positive affect, and feelings of guilt were low. To explore what factors predicted moral alignment, Table 3 shows the only significant predictor for the first regression was C/H, the model was not significant and only explained around 5% of the variance. The results of the second regression suggested the significant predictors were previous evil alignment and number of genres played had negative relationships with moral alignment whereas ability had a positive relationship. The third regression suggested empathy was a significant predictor with a positive relationship with in-game moral alignment whereas engagement had a significant negative relationship.
RQ3: How Will Real-Life Moral Salience Relate to In-Game Moral Choice and RT?
To explore the role of real-life moral salience and in-game decision-making, Table 4 shows the results of the participant's real-life moral salience listed in rank order. C/H was the most salient, S/D was the lowest, and A/S received the most violations. Chi-squared analysis on reallife salience (low or high) and in-game choice (violate or upheld) for each MFT domain suggested none of the reallife MFT domains were significantly associated with ingame MFT scenarios, with Cramer's V ranging from weak (S/D) to strong (C/H). Independent t-tests on speed of decision and real-life salience (Yes/No), suggested only participants with a non-salient L/B foundation were significantly slower than those who did not have L/B as a non-salient foundation with a small effect size.
Discussion
The results suggested that in-game moral decisions took between 4-6 seconds, were mostly pro-social (in-game MFT domains upheld), with violations taking longer. The following predictor variables were suggested to have a significant relationship with in-game moral decisions: MFQ C/H score, evil alignment, ability, number of genres played, empathy, and engagement. Previous gameplay, in-game and post-game regression models did predict ingame moral decisions but not real-life morality. The MFT domains that were upheld and salient were similar to previous research (Joeckel et al., 2012 (Joeckel et al., , 2013 Bowman , et al., 2016) . Tamborini, Bowman, et al. (2016) suggested differences in MFT domains could be due to how they are processed/accessed. Interestingly, C/H and S/D were the quickest domains and at the extreme ends of salience, therefore, this could suggest that the highest and lowest salient domains are processed differently.
The results suggested participants preferred to be helpful both in-game and post-game, which could suggest similarities and/or reciprocal relationship between in-game and post-game behavior (e.g., Ellithorpe et al., 2015) . Alternatively, as negative affect was higher than positive affect, this could have led to compensation by being helpful post-game (e.g., Ellithorpe et al., 2015; Gollwitzer & Melzer, 2012) . Furthermore, empathy significantly predicted more pro-social choices and positive in-game alignment. Therefore, empathy could have a specific role in gameplay, which has been found previously (Grizzard, Tamborini, Lewis, Wang, & Prabhu, 2014; Grizzard, Tamborini, Sherry, & Weber, 2017) . This could suggest the game was emotionally demanding, however, scores on other emotional measures, such as the PANAS, were low. Furthermore, if decisions were being rationalized (as reflected in the time taken), it was unlikely that system 1 was being used, which is more connected to emotional processes, and hence the purposemade game was unlikely to be emotionally demanding (Hartmann, 2011; Kahneman, 2011) . In contrast to empathy, game engagement had a significant negative relationship with pro-social choices and in-game alignment. This might suggest a trade-off is made between investment in the game and empathy e.g., empathy vs evil alignment (Triberti et al., 2015) . Furthermore, this relates to the choice of the gut or the game, suggested by Joeckel et al. (2012 Joeckel et al. ( , 2013 , if participants chose empathy/gut they would uphold moral choices, whereas if they chose engagement in the game, they would make more violating choices. This trade-off could be explained by the demands of video games, as it demonstrates potential processes and interaction between player and game: i.e., which demand determines how the trade-off is managed/decided and which demands get overridden.
Since the data suggested that overall real-life morality did not predict in-game decision-making, it could indicate that participants were playing to their own preference and/or strategy. This is supported by previous research that found players have a preference for moral decisions, which tend to be pro-social (Lange, 2014; Triberti et al., 2015) and use strategies (Schell, 2014; Sicart, 2010) . This could also be represented in the results of previous gameplay, explaining the most variance with evil alignment and ability being significant predictors and suggest previous preferences and strategies. Another possibility is that strategies are related to cognitive demands. Further support could be suggested from the RTs where participants could have been deliberating on these decisions and using system 2 (Hartmann, 2011; Kahneman, 2011; Tamborini, 2011) . If system 2 was engaged this could have overridden emotional demands potentially for cognitive demands. Furthermore, these strategies may override/outweigh morality and could relate to moral disengagement and management in gameplay (Hartmann & Vorderer, 2010; Klimmt, Schmid, Nosper, Hartmann, & Vorderer, 2006) . Another explanation is that the decisions in the purposemade game were being rationalized and perceived as amoral: where participants (consciously or not) did not engage morality. One reason could be that participants were trying to understand new experiences/learn from the game; which could be reflected in L/B reporting the longest RTs as this was likely to be the first decision made.
Cognitive demands, such as skill, have been previously found to overlap with behavioral demands, such as performance in the game (Bowman, Weber, Tamborini, & Sherry, 2013) and likewise moral agency requires both moral judgment (cognitive) and action (behavior; Bandura, 2002) . Eden et al. (2018) highlight the role of social aspects in behavioral affordances. Therefore, the role of empathy and interacting with NPCs in the purposemade game could suggest social demands. Conversely, it is important to note that avatar attachment was low which could have influenced the social interactions and suggested a low social demand (Banks & Bowman, 2016) .
One of the limitations of this study is that it took place in a laboratory and could be different from participants' normal video game experience. This could have also led to social desirability from participants playing the game to meet perceived expectations, rather than how they might normally play games. Additionally, participants could have picked an option based on what they might have found to be entertaining/fun. Also, the majority of participants selected pro-social/upholding choice, therefore, anti-social/violating choices were underrepre-sented. Due to time restrictions only NPCs that were required for interactions were included; adding more NPCs can enhance the realism, interactivity, and create a busier VE (Warpefelt & Verhagen, 2016) . Also, participants may have not benefited from making fast decisions, as the game did not specifically facilitate quick responses, which could have influenced the speed of decisions. It is also acknowledged there are limitations within the MFT theory such as modularity of the foundations (Suhler & Churchland, 2011) and the participant sample only consisting of university students. The results of MFT salience had limitations from how it was calculated, in that the salient domains may not be significantly different from the next highest and lowest domains.
Many of the inconsistencies with previous research could be due to the complex nature of morality containing different components, therefore, highlighting the importance of understanding and mapping the demands of video games, for both commercial and purpose-made games. Tamborini, Bowman, et al. (2016) found that MFT domains influence in-game decisions; however, this influence is affected by the game design. Future research could explore in-game intuitive versus deliberative reasoning, and measure the demands of the purpose-made game to support understanding in-game experiences/decision-making.
Conclusions
Exploring in-game RTs and moral alignment in a purposemade game with the demands of video games demonstrates the complex nature of in-game moral decisionmaking. The results suggested in-game decisions were mostly pro-social and took between 4-6 seconds, with previous gameplay, in-game, and post-game experiences predicting moral alignment. Overall, real-life morality and salience was not related to in-game decision-making in this study; rather in-game decisions seemed to be more rational and cognitively demanding and thus, not driven by intuitions.
